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ABSTRACT. The family Tillyardembiidae is limit- 
ed to two genera (Tillyardembia G.Zalessky, 1937 and 
Kungurembia Aristov, 2004) and four species (T. ante- 
naeplana G.Zalessky, 1937, T. ravisedorum Vilesov et 
Novokshonov, 1993, K. brevicervix Aristov, 2004, and 
K. pallida Aristov, 2004), all from the Early Permian of 
Urals, Russia, and transferred from the order Gryllob- 
lattida to the previously strictly Carboniferous order 
Eoblattida close to the family Spanioderidae. Sister 
group relationship is inferred for Tillyardembiidae and 
stoneflies (order Perlida). Tshekardembia Novokshonov, 
1995 with the only species T. sharovi Novokshonov, 
1995 is transferred from Tillyardembiidae to Ivapteridae, 
and Permedax Aristov, 2004 with the sole species 
P. effertus Aristov, 2004 based on a fossil nymph is 
returned from Tillyardembiidae back to Grylloblattida 
incertae sedis. 


PE3FOME. Cemeticrso Tillyardembiidae orpann- 
4€HO B cocTaBe AByMa poyjjamn (Tillyardembia G.Zales- 
sky, 1937 u Kungurembia Aristov, 2004) u 4eTbIpbMa 
Buyamu (T. antenaeplana G.Zalessky, 1937, T. ravise- 
dorum Vilesov et Novokshonov, 1993, K. brevicervix 
Aristov, 2004 n K. pallida Aristov, 2004) n3 panneŭň 
TlepMu Ypasia n WepeHeceHo n3 oTpaya Grylloblattida B 
paHee WemHKOM KapOoHoBbIi orpax Eoblattida, rae 
CÕJIHXEHO C CeMelicTBOM Spanioderidae. CectpnuucKol 
Ipynnolt THIbAPAeMONHM, BEPOATHO, ABJIAIOTCA BECHAHKH 
(orpax Perlida). Tshekardembia Novokshonov, 1995 c 
eJ[MHCTBeCHHBIM BAJOM T. sharovi Novokshonov, 1995 
mepeHecena u3 Tillyardembiidae B Ivapteridae, a 
Permedax Aristov, 2004, Takxke C €¢MHCTBCHHBIM BAJOM 
P. effertus Aristov, 2004, omucaHHBIM nmo HuM@e, 
BO3Bpargën 13 Tillyardembiidae s Grylloblattida incertae 
sedis. 


Introduction 


The genus Tillyardembia G.Zalessky, 1937 with two 
species T. antenaeplana G.Zalessky, 1937 and 
T. biarmica G.Zalessky, 1937 have been described from 
the upper Lower Permian (Kungurian) deposits of Tshek- 
arda locality in the Middle Urals [Zalessky, 1937]. Next 
year the same author has proposed the new family 
Tillyardembiidae and has not specified its ordinal posi- 
tion [Zalessky, 1938]. Two years later Martynov has 
described the new family Permocapniidae with the ge- 
nus and species Permocapnia brevipes Martynov, 1940 
from the same locality and has attributed it to the order 
Paraplecoptera [Martynov, 1940]. Zalessky [1950] has 
synonymized Permocapniidae under Tillyardembiidae 
and Permocapnia under Tillyardembia and has de- 
scribed the additional species T. minuta G.Zalessky, 
1950. A new order Epiembioidea has been created there 
to house Tillyardembiidae as well [Zalessky, 1950]. 
Later on all the species within Tillyardembia have been 
synonymized under antennaeplana G.Zalessky, 1938 
(Figs 1—4), the new species T. ravisedorum Vilesov et 
Novokshonov, 1993 has been described (Fig. 5), and 
morphology of the genus have been studied in details by 
Vilesov and Novokshonov [1993]. The new genus Kun- 
gurembia Aristov, 2004 with two species K. brevicervix 
Aristov, 2004 (Figs 6-7) and K. pallida Aristov, 2004 
(Figs 8—9) from Tshekarda have been added to the 
family by Aristov [2004]. Hence the family embrace 
currently two genera with four species from one and the 
same locality of the latest Early Permian age. 

One more genus from Tshekarda, Sylvardembia 
Novokshonov, 1997, and the genus Barmaleus Novok- 
shonov, 1997 from same locality and the Middle Permi- 
an Soyana locality, north in the European Russia, have 
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Figs 1—4. Tillyardembia antennaeplana: 1 — forewing; 2 — 
hindwing (original restoration based on specimens PIN 1700/794, 
1451, 1482, 1822, 4285; 4987/664, 668, 686, 688, 710); 3 — male 
body from above; 4 — female body from below (restored by Vilesov 
et Novokshonov, 1993); Tshekarda, Russia, Lower Permian. Scale 
bar in figures 1—6, 9 is 2 mm. Venational symbols are customary. 

Puc. 1—4. Tillyardembia antennaeplana: | — nepequee KphIo; 
2 — 3aqHee KphIJIO (OpHrHHaIbHad peKOHCTpPYKIMA NO 9K3. IMH, 
NeNe 1700/794, 1451, 1482, 1822, 4285; 4987/664, 668, 686, 688, 
710); 3 — Teo camula cBepxy; 4— TEJO CAMKH CHH3Y, peKOHCTpPYKUHA 
[n3 Vilesov et Novokshonov, 1993]; Wexapya, nuxHas TepMb Poccun. 
Jimma MacuiTraOHol WuHeliKu Ha puc. 1-6, 9 cooTBeTcTByeT 2MM. 
O6o3HayeHHA KHJIOK CTaHapTHBle. 


been described as members of Tillyardembiidae as well 
[Novokshonoy, 1997a, b]. However, later they were 
transferred to the family Sylvardembiidae [Novoks- 
honov, 2000]. Tshekardembia Novokshonov, 1995 with 
the only species T. sharovi Novokshonov, 1995 (Figs 
10-11) has been ascribed to Tillyardembiidae as well 
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Fig. 5. Tillyardembia ravisedorum, holotype PIN, 2/183, gener- 
al appearance of male; Tshekarda, Russia, Lower Permian (orig.). 


Puc. 5. Tillyardembia ravisedorum, ronotan IMH, Ne 2/183, 
o6HĂ Buy camila; Hekapga, HAXHIA MepMb Poccuu (opur.). 


[Novokshonov, 1995]. However, its re-study has dem- 
onstrated M forking as early as in the basal wing third, 
and CuA splitting into CuA, and CuA, in its basal 
quarter, the features not at all characteristic of 
Tillyardembiidae which has M forking at the wing 
midlength, and CuA lacking individualized CuA, and 
CuA, (Fig. 1). The combination of the above characters 
with the pronotum lacking paranota is known otherwise 
only in the family Ivapteridae [Aristov, 2009]. That is 
why Tshekardembia is transferred herein to the Ivap- 
teridae. 

One more genus formerly included into Tillyardem- 
biidae is the monotypical Permedax Aristov, 2004 
(Fig. 12), a nymph first described as Grylloblattida 
incertae sedis [Aristov, 2004] and later transferred to 
Tillyardembiidae based on its similarity with Tshekar- 
dembia [Aristov et al., 2006]. Additional study of the 
type and only species P. effertus Aristov, 2004 has 
reveal long hind legs with the short tarsus hardly expect- 
able of Tillyardembiidae whose adults have their legs 
short with proportional and not shortened tarsus. Under 
these observations, Permedax is moved herein back to 
Grylloblattida incertae sedis. 
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Figs 6-7. Kungurembia brevicervix: 6 — paratype PIN 4987/16, 
general appearance of male (from Aristov, 2004); 7 — female (orig., 
body restored based on holotype PIN 1700/796 and paratype PIN 
1700/952). Tshekarda, Russia, Lower Permian. 

Puc. 6-7. Kungurembia brevicervix: 6 — napatun IMH, Ne 
4987/16, oOmui Bug camna (m3 Aristov, 2004); 7 — camKa 
(peKoHCTpykuHA Tesla Ha ocHoBe romoTuna IIMH, Ne 1700/796, n 
napatuna IIMH, Ne 1700/952; Uexapga, HwKHaAd Tepmb Poccun 
(opur.). 


Tillyardembiid abundance in the Tshekarda (some 
5% of all insect fossils collected there) and structure of 
their wings with weak veins and convex fore margin 
jointly attest them as weak fliers frequented near coast- 
line or maybe swarming above the water but otherwise 
hardly tightly connected to a water body. At any case, 
absence of the nymph fossils indicates terrestrial and 
not aquatic development of Tillyardembiidae. In re- 
spect to the feeding habits, tillyardembiids were proba- 
bly saprophagous with the facultative pollinivory [Afo- 
nin, 2000]. 

Abundance of the tillyardembiid fossils made them 
one of the best studied insects of Tshekarda. At least the 
body structure of males and females of Tillyardembia 
antennaeplana is restored in some details [Vilesov & 
Novokshonov, 1993]. Nevertheless the taxonomic posi- 
tion of the family has never been unquestionable. It was 
included into orders Paraplecoptera (= Grylloblattida) 
[Martynov, 1940; Sharov, 1962], Epiembioidea (Za- 
lessky, 1950), Protorthoptera (= Paoliida + Eoblattidae 
+ Grylloblattida + Hypoperlida + Blattinopseida) [Car- 
penter, 1992], Grylloblattida [Rasnitsyn, 1980; Vilesov 
& Novokshonov, 1993; Storozhenko, 1997a, b, d, 1998, 
2002; Aristov, 2004], that is, in our current terms, it 
looks like an ordinary grylloblattidan family. However, 
both Sharov [1962] and Carpenter [1992] placed it 
close to the carboniferous Geraridae whose separate 

















Figs 8-9. Kungurembia pallida: 8 — holotype PIN N 4987/19, 
general appearance of male; 9 — paratype PIN N 4987/21, general 
appearance of female. Tshekarda, Russia, Lower Permian (from 
Aristov, 2004). 


Puc. 8-9. Kungurembia pallida: 8 — ronoran IMH, Ne 4987/19, 
oom Buy camua; 9 — naparan IMH, Ne 4987/21, o6umii Buy caMKU; 
Uexapya, HWKHAA TepMb Poccun (u3 Aristov, 2004). 


position in respect to the ordinary grylloblattideans 
already raise little doubts [cf. Rohdendorf & Rasnitsyn, 
1980; Kukalova-Peck & Brauckmann, 1992; Rasnitsyn 
& Quicke, 2002; Gorochov, 2001, 2004; Grimaldi & 
Engel, 2005]. Particularly, Sharov [1961, 1962, 1968] 
and Gorochov [2001, 2004] present serious evidence 
that Geraridae (= Sthenaropodidae) represent a basal 
taxon of the orthopteroid insects. More close analysis of 
Tillyardembiidae suggests revision of its ordinal posi- 
tion as well. 

Characteristic of Tillyardembiidae are absence of 
the pronotal paranota, SC ending to R, and M splitting at 
near wing midlength distal of the RS base (Figs 1-4). 
Judging from wings of the most archaic winged insects, 
the order Paoliida, these characters are possibly ground 
plan for the Pterygota. Unlike Tillyardembiidae, Gryl- 
loblattida has SC ending into C, and their M forks as 
basal as basal third of wing. Re-study of T. antennae- 
plana shows the forewing anal area modified into a 
distinct even though rather narrow clavus as well as the 
convex hindwing CuA (grylloblattid insects have anal 
area not differentiated clavus-like, and hindwing CuA 
concave). This makes problematic accommodation of 
the family within the order Grylloblattida. 

The above set of characters (excluding the convex 
hindwing CuA) parallels only to the Carboniferous 
orders Paoliida and particularly Eoblattida. Paoliida 
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Figs 10-12. Tshekardembia sharovi, holotype, PGU, N 1/ 
246: 10 — general appearance of female (from Novokshonov, 
1995); 11 — forewing restored (orig.); Tshekarda, Russia, Lower 
Permian; 12 — Permedax effertus, nymph restored based on holo- 
type, PIN, N 1700/1988, and paratype PIN, N 1700/1987; Tshekar- 
da, Russia, Lower Permian (orig.). 

Puc. 10-12. Tshekardembia sharovi, ronorun TITY, Ne 1/ 
246: 10 — oOumi Bug camxu (m3 Novokshonov, 1995); 11 — 
PeKOHCTpykuMaA MepegqHero kphiia; Uexapya, HAXHIA epMb 
Poccuu (opur.); 12 — Permedax effertus, pexoHctpykuMa HAMHI 
Ha ocHose ronoTuna IIMH, Ne 1700/1988 n napatuna IMH, Ne 
1700/1987; Yexapya, HwKHAa MepMb Poccnn (opur.) 


differs from Tillyardembiidae in many respects [archaic 
rich and rather irregular venation, absolutely different 
general habits with very long legs and antennae; cf. 
Rasnitsyn, 2002] but most deeply in having no hind 
wing anal lobe which would tuck down under the rem- 
igium. This absence is probably primary, that is, the 
plesiomorphic absence rather than a secondary reduc- 
tion [Rasnitsyn, 2002]. That is why close relatedness of 
Paoliidae and Tillyardembiidae looks less likely. Eob- 
lattidans [as interpreted by Rasnitsyn, 2002] and partic- 
ularly the family Spanioderidae (Figs 13—14) are much 
more similar. The latter family differs from the rest 
eoblattidans in a set of traits including the comparative- 
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Figs 13-14. Representatives of the Family Spanioderidae: 13 — 
Miamia bronsoni, neotype FMNH PE 31967, general appearance 
(from Bethoux, 2008); 14 — Dieconeura arquata, forewing restored 
based on the holotype USNM, N 38146 (modified after Burnham, 
1986); Mazon Creek, Illinois, USA, Middle Carboniferous. Scale 
line 5 mm. 

Puc. 13-14. IIpeqcrasuremu cemeticraa Spanioderidae: 13 — 
Miamia bronsoni, Heorun FMNH PE 31967, oOumit Bug (u3 Be- 
thoux, 2008); 14 — Dieconeura arquata, tepeqHee KpbBI0, 
PeKOHCTpykuuaA Ha OcHoBe ronornna USNM, Ne 38146 (u3 Burn- 
ham, 1986 c u3meHeHuaMH); M930H Kpuk, cpexuuli kapõon CIA. 
Jma MacwtaOHoit MHeiKU COoOTBeTCTByeT 5 MM. 


ly narrow costal space, proximal position of RS which 
runs only moderately close to R (not as tight and for as 
long distance as in Eoblatta Handlirsch, 1906, Ctenop- 
tilus Lameer, 1917, and their relatives), and M fused 
with CuA for a distance in a place of the former M, 
[Burnham, 1986; Bethoux, 2008]. Most of the above 
characters are shared with Tillyardembiidae, except 
that the latter has M and CuA connected with M, and not 
fused for a distance subbasally. Additionally, Tillyardem- 
biidae are similar to Spanioderidae in having large head 
with big eyes, early origin of RS, late forking of M, CuA 
with the backward comb and without basal blind 
branchlets, and simple CuP. Tillyardembiidae differs 
from Spanioderidae in having RS well distant from R, 
M neither convex nor concave and with the stalk de- 
sclerotized distally and MP stalk de-sclerotized basally, 
M, present, and CuA branching only its distal quarter. 
Tillyardembiidae differs from all Eoblattida also in the 
small body size (measurable in millimeters rather than 
in centimeters which is the case of Eoblattida) and in 
having long and strong ovipositor. However, long ovi- 
positor is the rare occasion in the Carboniferous insects 
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Figs 15-17. Forewings of stoneflies and Tillyardembiids: 15 — stonefly Plutopteryx beata (Baleyopterygidae) showing M desclerotized 
before and after forking into MA and MP (spec. PIN, N 4023/77, Middle Permian of Bayan Teeg in Mongolia); 16 — stonefly Perlopsis filicornis 
(Perlopseidae), showing developed clavus (spec. PIN, N 1700/1221, Tshekarda, Russia, Lower Permian); 17 — the same for Tillyardembia 
antennaeplana (spec. PIN, N 4987/668, Tshekarda, Russia, Lower Permian). Scale unit 1 mm. 


Puc. 15-17. Hepegqune kpbuiba BeCHAHOK H THIbApwemOuli: 15 — BecusauKu Plutopteryx beata (Baleyopterygidae), memonctpupyromee 
Aeckepotu3auuio M B obnactu pa3sBwika (93. IIMH, Ne4023/77, cpequaa ropa, kappep basu-Ter, Monrozma); 16 — Becuauxu Perlopsis 
filicornis (Perlopseidae; 9x3. TIMH, Ne1700/1221; YWexapga, Poccua, HuxKHAT MepMb) C BbIpaxKeHHbIM KaBycom; 17 — To xe y 
Tillyardembia antennaeplana (9x3. TIMH, Ne4987/668; Uexapya, Poccua, HwKHad TepMb). Hena emenua muueliku | MM. 


(except possibly the true cockroaches) registered with easier interpreted as autapomorphies of the family which 
any certainty in no Paoliida and Eoblatttida. Small body do not prevent its transfer to the order Eoblattidae as the 
size and long ovipositor of Tillyardembiidae could be general balance of characters suggests. It should be 
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Figs 18-19. Forewings of fossil stoneflies: 18 — Stenoperlidium 
permianum (Eustheniidae) (orig., based on holotype; Belmont, Aus- 
tralia, Upper Permian); 19 — Cristonemura porrecta (Perlariopseidae), 
(orig., based on holotype PIN, N 2244/2209; Madygen, Kyrgyzstan, 
Middle or Upper Triassic). 

Puc. 18-19. Tlepequue kpbiuiba HCKONACMDIX BeCHAHOK: 18 — 
Stenoperlidium permianum (cemeiictso Eustheniidae), ronoTum; 
BesibMoHuT, BepxHaa TepMb Apctpasun (opur.); 19 — Cristonemura 
porrecta (cemeiictso Perlariopseidae), ronotun TMH, Ne 2244/ 
2209, pekoHcTpykuMa MepegzHero Kpbiia; Maypiren, cpeqHuii wim 
BepxHuii Tpuac Kupru3uu (opur.). 


noted however that the limits and system of Eoblattida 
are insufficiently explored and need much work to be 
invested to. 

Worth considering is also the similarity between 
Tillyardembiidae and the stoneflies (Order Perlida), par- 
ticularly in respect to their forewing venation. They share 
SC ending on R, the early origin and pectinate branching 
of RS, distal position of the basal M fork, preserved M, 
(called arculus in stoneflies), and distal branching of CuA 
which is archetypically with the backward comb. Stone- 
flies are generally considered originated from the order 
Grylloblattida [Rasnitsyn, 1980; Hennig 1981; Rasnitsyn 
2002; Storozhenko 2002; Grimaldi & Engel, 2005: fig. 
6.7] Some other authors descend them from Eoblattida 
[Gorochov, 2004], or else conclude that “Palaeozoic 
stoneflies are so distinct from other contemporaneous or 
older polyneopterous taxa that, based on our fossil record, 
no other taxon can reliably be pointed out as potential 
sister-group” [Béthoux, 2005: 23]. Tillyardembiidae along 
with several other grylloblattidean families have already 
been indicated as possibly related to the stoneflies [Ras- 
nitsyn, 1980: 149]. In addition to the similarities listed 
earlier in this paragraph, M and MP de-sclerotized in 
vicinity of the fork is known for the Paleozoic stoneflies 
(Fig. 15) and the anal area transformed into the clavus, 
that is, with A, high convex above the deeply concave 
CuP (Figs 16—17) and so more free movable in respect to 
the rest wing blade [cf. Gorochov, 2004]. Among the 
fossil stoneflies, more similar to Tillyardembiidae are the 
Permian Eustheniidae (Fig. 18) and Mesozoic Perlari- 
opseidae (Fig. 19) which differ in having the pre-radial 
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space narrower at the level of SC apex, RS angled and 
approaching R at r-rs crossvein (particularly so in Perlar- 
iopseidae), MA and MP simple, the CuA comb shorter 
(more or less disorganized or directed forward in Perlar- 
iopseidae), and the crossvein system much differentiated 
[cf. Sinitshenkova, 1987]. 

Based on the forewing only, it is not always easy to 
discriminate tilyardembiids and stoneflies. The formers 
have the wing fore margin convex unlike all stoneflies 
but the Permian Properla Sharov, 1961 (Palaeoper- 
lidae). RS is smooth in Tillyardembiidae in contrast to 
the vast majority of stoneflies which have it angled at r- 
rs crossvein. RS and M are more richly branched in 
Tillyardembiidae than in all or almost all stoneflies. The 
hind wing and body structures yields more reliable 
diagnostic features which are unfortunately not so com- 
monly available for the fossils. Tillyardembiids differ 
strikingly from stoneflies in having hindwing M free of 
CuA subbasally, ocelli lost, tarsi S-segmented, and fe- 
males bearing long and rather thick ovipositor. 
Tillyardembiid nymphs are unfortunately unknown; 
yet it is possible hypothesize their terrestrial habits and 
5-segmented tarsi unlike the aquatic development (with 
few apomorphic exceptions) and 3-segmented tarsi of 
the stonefly nymphs. 

The known Tillyardembiidae (genera Tillyardembia 
and Kungurembia) are too much specialized to hypothe- 
size them ancestral in respect to the stoneflies. Rather, the 
latter are monophyletic with Tillyardembiidae and form 
its sister group. Origin of stoneflies was probably a result 
of adaptation to aquatic development which influenced 
somehow oligomerization of the tarsal segments and 
reduction of the ovipositor. The evident improvement of 
the flight quality of the stonefly wings might also depend 
on the aquatic development which needs reaching more 
remote and specific habitats. 

Hence, Tillyardembiidae and stoneflies are here 
hypothesized originating jointly from an eoblattid an- 
cestor supposedly related to Spanioderidae and inde- 
pendently of the line leading to the order Grylloblattida. 
This hypothesis, first erected by Gorochov [2004], im- 
plies Eoblattida to be included to the superorder Per- 
lidea (= Plecopteroidea; Rasnitsyn & Quicke [2002], 
treated eoblattideans as Gryllones incertae superordi- 
nis). This nomenclatury act affects the taxonomic posi- 
tion of some other orders and superorders of the gryllo- 
nean (polyneopteran) insects, because Eoblattida has 
been hypothesized by Rasnitsyn & Quicke [2002] to be 
the stem group of the Infraclass Gryllones. 

The orthopteroid insects (Superorder Gryllidea) are 
less affected if to follow Gorochov [2004] in that the stem 
orthopteroids was a group closely related to the family 
Geraridae which forms the suborder Gerarina within the 
order Mesotitanida (= Titanoptera). Besides the Paleo- 
zoic gerarids and the traditional, mainly triassic titan- 
opterans, the order additionally embraces the enigmatic 
contemporary Mantophasmatidae: Gorochov treats them 
as a distinct superfamily within the suborder Mesotitani- 
na. As a result, the orthopteroid insects appear taxonom- 
ically and, by inference, phylogenetically independent of 
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the plecopteroid insects including Eoblattida. 

The case of the blattoid insects (Superorder Blatti- 
dea) is more complicated. These are hypothesized orig- 
inated from Eoblattida based on presence of the wide 
paranota and well delimited wide clavus in the fore 
wings of some eoblattidans (best developed in Eoblat- 
ta). Previously, the wide pronotal paranota are consid- 
ered to be a pterygote ground plan character. However, 
the most old and primitive insects, the Paoliidae are 
found lacking them (contrary evidence presented by 
Ilger & Brauckmann, 2008 seems inconclusive), as well 
as many other higher taxa of the Carboniferous insects 
including the majority of Eoblattida [cf. Rasnitsyn & 
Quicke, 2002: figs. 353—363]. This means that the wide 
paranotal ring well might be aquired apomorphically by 
cockroaches, grylloblattidans, few eoblattidans, and 
palaeodictyopteroids. The last case could be only inde- 
pendent (homoplastic), but the nature of similarity be- 
tween the former three groups is obscure in terms of 
synapomorphy vs. homoplasy. The problem is that few 
eoblattidans have both cockroach characters mentioned 
(paranotal ring and clavus) present at once (e.g., Eoblat- 
ta, Polyernus Scudder 1885). Many others have only 
clavus but not paranotal rings (e.g., Stenoneuridae, 
Cnemidolestideae, etc.). These additionally show R and 
RS closely approximated, the character shared with 
Eoblatta. Other characters are involved into the puzzle 
as well, so as the latter needs much more efforts to be 
resolved. Until relationships between the members of 
the confusing assemblage called Eoblattida are reason- 
ably clarified, we tentatively keep this group as an order 
within the Superorder Perlidea and separate of Blatti- 
dea, waiting for clarification of the roots of the latter, 
either within Eoblattida or not. It looks likely that this 
clarification will result in further splitting of the eoblat- 
tidans. 


Taxonomy 


Order Eoblattida Handlirsch, 1906 


Family Tillyardembiidae G.Zalessky, 1938 

— Tillyardembiidae: G.Zalessky, 1938: 64; Sharov, 1962: 124; 
Rasnitsyn, 1980: 152; Carpenter, 1992: 123; Vilesov, Novoks- 
honov, 1993: 65; Storozhenko, 1997a: 63; 1997b: 8; 1997d: 24; 
1998: 91; 2002: 279; Aristov, 2004: 115. 

= Permocapniidae: Martynov, 1940: 20 (synonimized by 
G.Zalessky, 1950: 41-60). 

TYPE GENUS. Tillyardembia G.Zalessky, 1937. 

DIAGNOSIS (Figs 1-9, 17). Head with big eyes and 
thick, long antennae and with no ocelli. Legs not long, fore 
and mid pairs of equal length or mid the shortest, hind legs 
longer, male fore femora can be incrassate, tarsus 5-segment- 
ed. SC meeting R. R and RS running at distance, RS starting 
at wing basal quarter, branching since wing midlength. M not 
fused with CuA subbasally, M, present, M forking at wing 
midlength distad of RS base, M stalk distally and MP basally 
desclerotized but not much impressed. CuA lacking splitting 
into individualized CuA, and CuA,, comb-like branching 
since wing midlength. CuP simple. Anal area forming dis- 
tinct but rather narrow clavus (CuP well concave, and A, 
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distinctly elevated above it). Hind wing with RS, M, and 
CuA free basally. Ovipositor long, strong, cerci long, multi- 
segmented. Male gonocoxae symmetrical. 

COMPOSITION. Two genera from the Lower Permian 
of Russia. 

COMPARISON. Most similar to Spanioderidae but dif- 
fers in having R and RS running well distant of each other, M 
and CuA both branching more distally, and M, present (M 
and CuA not fused subbasally). 


IDENTIFICATION KEY TO FAMILY TILLYARDEMBIIDAE 
G.ZALESSKY, 1938 


1 (4) Pronotum elongate, costal and subcostal space of sub- 
equal width at wing midlength .0...... eee eeeeeseeeeeeeeeees 
E EE Tillyardembia G.Zalessky, 1937 

2 (3) Male fore femur 1,9-2,1 times as long as wide, body 
length 11,5-15 mm in male, 11,5—18 in female ............ 
itean T. antenaeplana G.Zalessky, 1937 (Figs. 1, 17) 

3 (2) Male fore femur 2,3 times as long as wide, male body 
length 12-14,5 mm ..s.sssesesesesesesesesssssssssesereresesereresesesesese 
... T. ravisedorum Vilesov et Novokshonov, 1993 (Fig. 5) 

4 (1) Pronotum as long as wide, costal space wider that 
subcostal one at wing midlength «0.0... ee eeeeeeeeeeeeees 
EREE EROE EEEE Kungurembia Aristov, 2004 

5 (6) Forewing fore margin convex. Femora narrowing api- 
cad. Body length 9-15 mm, forewing length 9-14 mm 
KEEA NES K. brevicervix Aristov, 2004 (Figs 6-7) 

6 (5) Forewing fore margin straight. Femora not narrowing 
apicad. Body length 6-8 mm, forewing length 4,5-7 mm 
a EEA E TTET K. pallida Aristov, 2004 (Figs 8—9) 
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